Objective-To examine the efficacy and safety of conservative management of mild otitis media ("the acute red ear") in children.
Introduction
Acute painful red ear is a problem commonly encountered in general practice, and the dilemma of whether and how to treat it remains. Though most general practitioners traditionally prescribe antibiotics routinely,' this policy is the subject of continuing debate.7 Published evidence is conflicting. Work in the United States suggests benefit from antibiotic treatment. In particular, Laxdal et al in a study of 142 children showed a higher rate of treatment failure with placebo than with ampicillin or phenoxymethylpenicillin. 4 Other studies including young children56 and infants7 similarly found a measurable benefit from antibiotics. However, the case for antibiotics in older children remains unproved.
Negative results have come from a range of open trials'-" and also from two major controlled studies. Van Buchem et al found no difference in outcome among 171 children aged between 2 and 12 years given amoxycillin and placebo." In a subsequent study spontaneous resolution occurred in 90% of 1860 children aged between 2 and 12 treated initially without antibiotics.'2 No children suffered long term illness as a result of mastoiditis (two cases), meningitis, or brain abscess. The second study, by Mygind et al, involving 149 children, also gave largely negative results. " Meanwhile, routine antibiotic treatment has been suggested to be associated with incomplete resolution and to have contributed to the observed rise in the prevalence of effusion of the middle ear.'4" In view of this it is increasingly recommended that use of antibiotics should be selective, being confined to those children who are severely affected -for example, those who have bulging eardrums-a physical sign which predicts bacterial infection. ' The costs and benefits of this recommendation remain uncertain. This study is the first randomised trial of non-antibiotic treatment of acute earache to be carried out in British general practice. We decided to compare this treatment with the most traditional regimen -namely, a seven day course of amoxycillin, to test the hypothesis that outcome in children treated conservatively for acute earache is similar to that with a conventional course of antibiotics.
Patients and methods
The study was approved by the Southampton and District Ethical Committee. An assessment of sample size suggested that some 200 patients would need to be recruited, based on the need to identify a difference between 15% and 30% in any given outcome measure with a power of 0 80.
A total of 48 general practitioners in 17 practices in Southampton, Bristol, and Portsmouth took part. Patients were recruited during the winter months (October to April) of 1986-7, 1987-8, and 1988-9. We held workshops to explain the aims and methods of the study and agree the descriptive terms, with the help of standard sets of slides depicting a range of common eardrum appearances, and the participating doctors were given a set of sample photographs to help them standardise terminology.
We invited general practitioners to consider for inclusion children aged at least 3 years and less than 10 years who presented with acute earache and had at least one abnormal eardrum. Children who had had antibiotic treatment or otitis media in the preceding two weeks, those for whom antibiotics were thought to be strongly indicated, those known to be allergic to penicillins, and those with serious chronic disorders were excluded. Children were not included if they had been entered into the study within the previous 12 months.
At first presentation (visit 1, day 1) the general practitioner obtained informed parental consent; completed a record of physical signs in the ears ( fig 1) ; and recorded relevant symptoms and their duration with particular reference to earache, ear discharge, and respiratory or gastrointestinal symptoms. Parents were given a diary, in which they recorded these symptoms four hourly for 24 hours. A bottle containing either a course of amoxycillin 125 mg three times a day for seven days or matching placebo was given. Each bottle was identified only by number, and randomisation was carried out independently of the investigators with computer generated random numbers. The randomisation code was kept sealed and was unknown to any of the participants in the study. A second bottle, containing 100 ml paracetamol 120 mg/5 ml (Disprol) was also given.
On the day after entry (visit 2) a researcher visited the child at home, obtained further historical information, asked about current pain, measured the child's temperature, weighed the medicine bottles, and replaced the 24 hour diary with a 21 day diary, to be completed daily by the parent. This diary required entries for aural, respiratory, and gastrointestinal symptoms and, in children over 5 16 Long term-(a) Number of episodes of otitis media in the subsequent year; (b) whether specialist referral was required.
Data were analysed with the statistical package for the social sciences (SPSS) (X2 and Mann-Whitney U tests), and confidence intervals7 were calculated. The principal analysis was on an intention to treat (pragmatic) basis. When appropriate, stratification was used. The randomisation codes were not broken until one year after entry to the trial.
Results
A total of 232 eligible children were entered into the study, 114 in the antibiotic group and 118 in the placebo group. Reliable information about patients excluded from the study was not obtainable for all participating practices. However, in one practice a policy of systematically recording such patients was followed. Eighty four patients were recruited and 105 met the entry criteria but were excluded (inferred recruitment rate 44%). The reasons for exclusion were an indication for antibiotic (52 children: bulging eardrum (27), perforation or pus (19) , severe illness (five), and grommets (one)); previous recruitment in preceding year (15) ; lack of time (eight); absence of parental consent (six); antibiotic treatment in preceding two weeks (five); allergy to penicillin (four); concomitant medical conditions (three); eardrum inadequately seen (four); reason not stated (eight).
CHARACTERISTICS OF CHILDREN
Boys were slightly more common in the antibiotic group (59/114, 52%) than in the placebo group (50/118, 42%), but the groups did not differ in terms of age structure, geographical location, social class, season of entry, recorded history of otitis media, and history of ear, nose, and throat referral or ear surgery. Four children receiving antibiotic and eight placebo had had an adenoidectomy. Mean duration of pain before entry to the trial was 35-8 hours in the antibiotic group and 30-1 hours in the placebo group (difference not significant). The two groups had similar physical signs at entry, except that 19 children had one or more bulging eardrums in the antibiotic group compared with eight in the placebo group.
By visit 3, 89 children (78%) in the antibiotic group and 82 (69%) in the placebo group had taken at least two thirds ofthe appropriate amount oftheir treatment. Though data for some individual children were incomplete, the children were included in any analysis for which they were eligible. For this reason the denominators varied.
Completed diaries were returned for 220 children; 228 were available for tympanometry at one month and 222 at three months. Table I summarises the principal  findings. SHORT TERM OUTCOME Figure 2 shows the duration of crying and pain, based on the diaries of symptoms, and the last consecutive day at which each was present. There was a significant difference in duration of crying between the two groups; children in the antibiotic group ceased crying earlier than those in the placebo group (mean time to cessation of crying 0 5 days v 1-44 days respectively; p <0 000f, Mann-Whitney U test). Note that as figure 1 is a survival curve, the differences between the groups at time 0 represent a real difference in outcome, rather than in characteristic, at entry. On the other hand, there was no significant difference in the children reporting pain at either home visit ( SDifference. entry to the trial the number of these children recorded as experiencing pain in the contralateral ear at any time was 29 (30%) and 33 (32%) respectively (p>0 5). Mean consumption of analgesic was similar between the groups at the time of visit 2 (day 2), but by the time of visit 3 (days 5-7) there was a significant excess among children treated without antibiotic (table I), which was sustained after correction for body weight and for interval between entry to the trial and the visit. Significantly more children in the placebo group had a fever at visit 2, and this difference was sustained but non-significant by visit 3 (table I) .
Of those children who presented for review by the general practitioner for visit 4 (day 8), 15 A total of 27 children with bulging eardrums were included in the study, and the data were reanalysed after excluding these children. The results were substantially similar to those given above. In particular, only one of the children in whom treatment failure subsequently occurred had presented with a bulging eardrum.
Discussion
This work set out to study the acute painful red ear, a syndrome presumed to be due to acute suppurative otitis media, although in general practice a precise diagnosis is not always possible.
The children included in the study did not represent a cross section of all those with acute earache but were selected on the basis that treatment with placebo would raise no ethical problems, and their inclusion was subject to informed parental consent. Excluded children may have been more severely affected, and this is supported by the records of one participating practice. The children in the study are typical, however, of those with moderate symptoms and signs, whose treatment presents general practitioners with a dilemma.
The number ofchildren included had been estimated at the outset as sufficient for analysis of common complications, such as effusion ofthe middle ear, but it was known to be insufficient for analysing rarer events such as mastoiditis (incidence <1/1000 episodes'2 or meningitis. Neither of these conditions was observed in this study, and they are now sufficiently rare that fear of them does not compel the use of antibiotics. In our study there were slightly more girls than boys whereas published work-for example, that of Teele et al'8-seems generally to describe a male predominance: this factor is, however, unlikely to influence the main findings.
The measures of short term outcome used favoured the children treated with antibiotic. This is particularly striking in view of the fact that this group may by chance have been more severely affected-the only difference between the groups at the outset was an excess of bulging eardrums among children treated with antibiotics.
A key finding of the study was that children treated with placebo were significantly more likely to require secondary antibiotic treatment. In terms ofmedium term outcome the only difference between the two groups was a slight reduction in the prevalence of effusion of the middle ear at three months in the antibiotic group. Our observations tend to refute the hypothesis that the use of antibiotics has contributed to the apparently increasing prevalence of middle ear effusion. 14 In those children with unilateral presentation of acute red ear the occurrence of pain in the contralateral ear did not seem to be influenced by antibiotic treatment. In that ear the disease process may be at an earlier stage, and it has been speculated that intervention at this stage is likely to prevent progression. Our data do not support this hypothesis.
The number of children requiring referral was too small to allow any inferences to be drawn, but our negative findings in this respect seem consistent with those ofothers. Recurrence rates ofearache seem not to be substantially influenced by treatment.
We accept the need for rigorous criteria of significance when multiple outcome measures are studied. However, the results of this study are internally consistent, and no single measure of outcome favours placebo treatment. Previous studies showed that antibiotics are as effective when given for two to three days as for the conventional seven to 10 days,20-22 and this is an approach which may be used when compliance with longer term treatment is considered a potential problem.
In summary, this study provides evidence that short term outcome of acute painful red ear is improved by antibiotic treatment but no evidence that medium and long term outcomes are affected. Given a child with an acute painful red ear, it is not possible from our results to define subgroups in whom antibiotics may be withheld. When deciding to withhold immediate antibiotic treatment it is particularly important to ensure early review. (fig 2) . Also, any overspend in such services is likely to be limited compared with overall government outlays. Nevertheless, the health departments were obliged to commission in 1982 the Binder Hamlyn study of family health service funding.
This exercise was followed by a cascade of events and
